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A simple pi-electron SCF-CI calculation shows that
the inclusion of a little flexibility in the choice of con-
figurations leads to a great improvement in the results of
spin density calculations of odd electron ions.
Availability of very fast computers with very large
central and peripheral memories has presently
made a semi-empirical quantum mechanical cal-
culation almost untouchable to the purists. In spite
of this fact Dewar 1 has recently expressed his
feeling that the semi-empirical methods need
somewhat· greater attention as still it has some fu-
ture, at least until ab initio calculations are able to
provide accurate and reliable information to the
Experimental Chemists a priori. He has also sug-
gested some classified ways for the improvement
of semi-empirical calculations. Perhaps echoing
the sentiment of Dewar some interesting and
elaborate semi-empirical calculations still appear
in some of the reputed journals. In such a paper
Kharr' has used a semi-empirical open-shell con-
figuration interaction calculation to find the elec-
tronic transition energies of radical cations of some
. hydroxynaphthalenes. This work has prompted us
to repeat spin density calculations of some odd
electron anions of aromatic hydrocarbons
(cf. Figure 1) originally made by Hinchliffe! more
than thirty years ago. The results presented in this
note have not been reported elsewhere.
Khan has considered the following excited con-
figurations for the doublet states:
2'1'1 = 1<1>1<1>1 .. ·<1>k<1>m ..• <1>ml.
2 1 - - 1'I'Bl = <1>\<1>\ .. ·<1>k<1>k ..• <1>x .
_2'1'B2 =(1/2)12 X
{I FI> 1<1>1•.. <1>k <1>x •.. <1>m 1-1<1> 1<1>I'" <1>k <1>x .•• <1>m I} ,.
Note






Figure l-Carbon skeletons of (a) naphthalene, (b) anthra-
cene, (c) phenanthrene, (d) biphenyl and (e) pyrene.
2 12J""1 - - 1'I'B3 = (1/6) ~<1>I<1>I ..• <1>k<1>x ... <1>m-
1<1>\ <1>1 ..• <1>k <1>x .. ·<1>m 1-
1<1>\<1>\.. ·<1>k<1>x ..• <1>ml }
apart from the ground state configuration
2 I - - I'I'G = <1>\<1>\ .. ·<1>k<1>k ... <1>m
where the indices k, m, and x refer to the orbitals
having the occupation numbers 2, 1 and 0 respec-
tively in the ground state. In his spin density cal-
culations Hinchliffe considers only 2'1'B 3 type ex-
cited configurations leaving aside others on the
basis of his argument that Brillouin's theorem"
would be operative in those cases. Khan's calcula-
tions have now shown clearly that these configura-
tions cannot be ignored. For the calculation of the
ground state properties Hinchliffe's contention
seems alright for 2'1' \ and 2'1'B i- But one has to con-
sider 2'1'B 2 for different spin pairing schemes al-
though it is implicitly present in 2'1'B 3 to add
greater flexibility to the configuration interaction.
In what follows we repeat spin density calculations
made by Hinchliffe including the configuration
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Table I-Spin density distributions in some odd electron aromatic hydrocarbon anions
Position Density aH
(a) (b) (a) (b) (c)
1 .1889 .2229 -5.10 -6.02 -4.90
2 .0604 .0474 -1.63 -1.28 -1.83
I .1026 .1008 -2.72 -2.88 -1.83
2 .0486 .0312 -1.32 -0.85 -1.57
9· .2140 .2734 -5.78 -7.38 -5.56
2 .1015 .1005 -2.74 -2.71 -2.75
3 -.0144 -.0112 +0.39 +0.30 +0.45
4 .1811 .1699 -4.89 -4.59 -5.50
1 .1314 .1278 -3.65 -3.45 -3.60
2 -.0252 -.0241 +0.68 +0.65 +0.72
3 .1029 .0992 -2.78 -2.68 -2.88
4 .0193 .0366 -0.52 -0.79 -0.32
9 .1888 .2227 -5.10 -6.01 -4.32
1 .1707 .1646 -4.61 -4.44 -4.75
2 -.0400 -.0395 +1.08 +1.07 +1.09







(a) Results obtained after inclusion 0[2B2
(b) Results given in ref. 3.
(c) Experimental results as quoted in ref. 3.
*Mistake in ref. 3 to be noted.
2,¥B 2' For this we have selected only five typical
aromatic hydrocarbon anions as our intention is to
show whether their is any justification of what we
have said and not repeat the whole work of
Hinchliffe.
As we compare our results with those of
Hinchliffe we do not make any modification of the
integrals considered. Moreover, we use the sim-
plest relationship (i.e., aH= 1-27P i) for the calcula-
tion of hydrogen hyperfine splitting constants.
Though the results given in the Table I show very
minor improvements but they appear quite distinct
and significant in the light of the very simple semi-
empirical method applied here. Thus, the simple
flexibility introduced in the choice of the configu-
rations goes a long way in the improvement of the
quality of results.
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